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We, Morris P. Kirk & Son, Inc., a cor- 
poration organized under the laws of the 
State of Nevada, United Slates of America, 
of 2700, South Indiana Street, Los Angeles 23, 
State of California, United States of America, 
do hereby declare the invention, for which we 
pray that a patent may foe granted to us, 
and die method by which it is Co be performed, 
to be particularly described in and by the 
following statement : — 

This invention relates to apparatus for dis- 
mantling or wrecking electric storage batteries 
in order to recover thesrcfrom various con- 
stituents, more particularly due lead content 
15 of the batteries, for reuse. 

A huge number of old electric storage 
batteries which are no longer useful are dis- 
carded annually and therefore require dis- 
position. In handling such batteries, it is 
20 important to dispose of the sulfuric acid 
therein and to separate *he lead cell grids, their 
oxides, and the settled lead mud in the 
bottoms of the batteries from the conventional 
insulating battery cases, along wMi the usual 
25 combustible wood or other separators and 
sealing composition, preparatory to accumulat- 
ing the lead constituents for smelting. The 
sulfuric acid must be drained off for separate 
disposition, and, while the separators, covers 
30 and sealing composition will be burned out in 
smelting, Che battery cases are not adaptable 
to consumption: in the smelting operation, and 
must therefore be removed from the salvaged 
materials. 

35 Heretofore various practices have been em- 
ployed in dismantling old electric storage 
batteries for recovery of the lead contents. 
Very characteristically these procedures have 
involved preliminary drainable of the sulfuric 

40 acid, followed by the damming of the inverted 
battery down upon a stop means, or the 
dropping of such an inverted battery from a 
thigh point down upon such stop means, to 
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dislodge the battery contents in a one-shot 
gravity shock step, or by pulling the cells 
from the battery case by inserting hooks 
under the cell connecting straps while the 
case is held captive in an upright position. 
With the increase in the variety of battery 
sazes so that a one-stop means accommodates 
only a small portion of sizes, such devices 
have, become continuously less satisfactory. 
, With a view to dismantling any and all 
oattenes, independent of the size of the 
batteries, we provide, in accordance with the 
invention, apparatus for dismantling electric 
storage batteries comprising means movable 
by power means between gripping and non- 
gripping ( positions for respectively holding 
or releasing a preheated battery the contents 
of which are to be discharged^ vertically re- 
ciprocating means being provided for carrying 
said first named means which are also rotat- 
able by power means for inverting a battery 
held by said first named means, said vertic- 
ally reciprocating means also carrying said 
power means for moving said first named 
means between to and from gripping position 
and the power means for rotating said first 
named means, and additional power means 
operatively connected with said reciprocating 
means for reciprocating the latter and the said 
first named means and said power means 
carried thereby for shaking loose the contents 
of the battery. 

Objects and advantages of die invention 
and various features of construction! of a pre- 
ferred f arm will be apparent from the follow- 
ing description of the acx»mpau>ying draw- 
ings. 

In the drawings: — - 

Fife. 1 is a rear elevation of apparatus em- 
bodying the present hwen/tioa, gripping jaws 
for battery casings being shown Sb casing 
gripping: positkm; 

Kg. 2 is m general a side elevation of the 



45 



50 



55 



60 



65 



70 



75 



85 



BEST AVAILABLE COPY 



2 



892,411 



apparatus of Fig. 1, as taken ftom the line 
2 — 2 of Fig. 1, certain lower portions being 
in vertical section; 

Fig. 3 is principally a front view of the 
5 apparatus of Figs. 1 and 2 y as indicated 
by the line 3 — 3 of Fig. 2, lower portions of 
the framework being shown in vertical sec- 
tion; 

Fig. 4 is largely a side elevation^ near por- 

10 nans being broken away, on a smaller scale 
than -that of Figs. 1, 2 and 3, showing the 
apparatus of Figs. 1, 2 and 3 hi operative 
relationship with battery - conditioning 
apparatus, including an oven, from which 

15 batteries whose sealing composition has been 
softened, are supplied to the present wrecking 
apparatus seen at the left of the figure, an 
inverted battery casing being shown in posi- 
tion between the gripping jaws, the plate 

20 assembly of the battery cells having been 
shaken loose and dropped into a receiver from 
which they will be discharged; 

Fig. 5 is principally a {fragmentary plan 
view as indicated by the line 5 — 5 of Fig. 4, 

25 and showing the position of the inverted 
battery casing; 

Figs. 6, 7 and 8 aire respectively views indi- 
cating successive positions of a battery sup- 
plied to position between the gripping jaws 

30 and up to the battery inverting position; 
Figs. 6A, 7A and 8A are principally plan 
views taken on the lines — 6A, 7A — 7A 
and 8A — 8A of Figs. 6> 7 and 8 showing the 
respective positions of a battery as it is 

35 being gripped while on supports, when the 
supports are withdrawn: from below die 
battery, and when the. battery is inverted to 
substantially the same position as that of 

40 Fig. 9 is a vertical section taken approxi- 
mately on a portion of the fine 9 — 9 of Fig. 
2 and showing control mechanism used behind 
the apparatus; 

Fig. 10 is a vertical section taken on the 
45 line 10—10 of Fig. 9; 

Fig. 11 is a vertical section through -the 
vibrating mechanism and taken on die line 

11— 11 of Fig. 3; 

Fig. 12 is a horizontal section: taken through 
50 one of the battery-gripping devices and its 
actuating mechanism, as indicated by the lime 

12— 12 of Fig. 3; 

Fig. 13 is a fragmentary section on an 
enlarged scale taken on the line 13 — 13 of 
55 Fig. 12; and 

Fig. 14 is a diagrammatic showing of the 
control system for the whole apparatus, in- 
cluding the control medianism of Fig. 9. 
Principally the present bat£ery<UOTantlHtg 
60 apparatus includes a preliminary heater or 
oven 20 shown in Fig. 4 (through which a 
succession of loaded battery cases B is passed 
on an endless conveyor 21 mounted upon 
appropriate rollers 22 or the like carried at 
65 the tops of supporting standards 23, such 



conveyor 21 moving in the direction of the 
arrow 24. The oven 20 melts the conven- 
tional sealing material provided in the top 
of each battery casing to enclose the various 
cells and seal off the conventional exposed 70 
lead terminals B 1 . The heated batteries B 
are discharged onto a receiving bed 25 carried 
on front rails 26 of a main framework 28. 
The conveyor 21, upon which the batteries 
B are originally set in suitably spaced rela- 75 
tionship, acts to push hot batteries along the 
bed 25 for presentation between a pair of 
opposed rotary gripping jaws 30 constituting 
a vise. These jaws 30 are mounted in hori- 
zontally disposed housings 32 (having at their 80 
outer ends pneumatic cylinders 34 for move- 
ment of the jaws 30 axially between their 
non-gripping position of Fig. 3 and their 
gripping position of Fig. 1. Each jaw-sup- 
porting housing 32 has lateral housing ex- 85 
tensions 33 which are mounted for vertical 
vibratory or shaking action upon vertically 
disposed supporting and positioning rods 35 
fixed at their lower ends in longitudinal rails 
36 of the previously mentioned framework 28. 90 
The upper ends of mhe positioning rods 35 are 
positioned by means of a rectangular platform 
or cross head 38 through the medium of elon- 
gated hubs 40 fixed on such rods. Mounted 
on the top of the rectangular platform or 95 
cross head 38 is a pneumatic shaker or vibrator 
42 having depending therefrom a vertically 
reciprocating vibrationntransmimng actuating 
rod 44 (Fig. 11) whose lower end passes' 
through a hub 45 in the cross head 38 and is 100 
fixed to a center (hub 46 of a vibrating cross 
head 48 shdably mounted by means of hubs 
50 on the upstanding positioning rods 35. 
i«e opposite ends of the vibrating cross head 
48 are secured 'by means of tie or connecting 105 

f \ 2 ) to housin S extensions 33 

of the (housings 32 carrying the rotary grip- 
pag jaws 30. Brace tods 54 (Figs. 1 and 
uLT 11 ? 60 * the ends of flte reciprocating cross 
head 48 to the pneumatic cylinders 34 on 110 
the housings 32. 

Thus, actuation of the vibrator 42 through 
control mechanism 55 (Fxgs. 2 and 9), pre- 
sently to be described, serves to (reciprocate in 
vibratory fashion the whole unit including the 115 
two rotary gripping jaws 30, their housings 
32, the pneumatic cylinders 34 and the vi- 
bratory cross head 48. 

Heated batteries B from the oven 20 are 
passed into position on a two-part table formed 120 
by separable roller conveyor units 58 (Figs. 
3, 5 and 6A) between the rotary vise jaws" 
30 which are then actuated by the pneumatic 
cyhnders 34 to move them from the position 
u 3 to me POsfrkH* of Fig. 1. When 125 
the battery is gripped between the jaws 30 
in the position of Figs. 1 and 6A, pneumatic 
cylmders 60 are actuated- from the control 
mechanism 55 to separate the table roller 
units 58 to the position of Figs, 5 and 7A- 130 
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The jaws 30 are allien simultaneously (rotated 
through action of the control mechanism 55 
by gear means 62 (Figs. 2 and 12) Co move 
the battery B firom upright position as in 

5 Fig. 7 A to inverted position as in Figs. 5 
and 8A. Rotation of (the gear means 62 is 
effected through the medium of chains 63 
and pneumatic cylinders 64 carried in the 
«upper or fixed cross head or platform 38. 

10 The control mechanism 55 is next operated for 
actuation of the shaker or vibrator 42 until 
the battery contents, indicated at C in Fig. 4, 
including the softened sealing composition, 
the sulfuric acid, the lead grids, and rihe separ- 

15 ators are shaken loose so that cbey drop into 
a receiver 65 whence they may be discharged 
by a pusher 66 into a chute 67 leading to a 
suitable repository from which the acid may 
be drained off and the solids recovered. The 
20 (pusher 66 is actuated by a pneumatic cylin- 
der 68 and appropriate connecting linkage 69 
(Figs. 2 and 4) carried by lower portions of 
the framework 28. 

Details of Construction. 

25 The batteryHrecdving bed . 25 indicated in 
Fig. 4 by broken: dines may in fact 'be a sta- 
tionary roller conveyor having a series of 
rollers 70 mounted in slide rails 72 as seen 
in Fig. 2, which are arranged to present heated 

30 batteries B to the separable roller conveyor 
units 58 (Figs. 5 to 8A) which in turn dis- 
charge dismantled battery cases to a stationary 
roller conveyor 74 at the back of the machine 
(Fig. 2). Located at any convenient point 

35 at the sides of the discharge conveyor 74 
the framework 28 is provided with upstanding 
standards 75 provided at their tops with a 
cross housing 76 wihich encloses mhe previously 
mentioned control mechanism 55 in position 

40 directly behind the cross (heads 38 and 48 
carried on the upstanding rods 35. 

Each of the separable table units 58, in the 
form shown, includes a pair of side rails 
80 in which the rollers 58 are jounnaHed and 

45 which constitute frames whose ends aresHdable 
transversely on supporting cross rods 82 (Figs. 
1, 2 and 3) which define between (them, and 
between the units 58 when separated as in 
Figs. 5 and 8A, a battery-shaking zone. For 

50 die purpose of separation of the roller units 
58 by movement from their closed positions 
of Figs. 3 and 6A, such roller units 55 are 
connected with their respective pneumatic 
cylinders 60 by appropriate brackets 84 slid- 

55 able in adjacent portions of the iGramework 
28 and having depending arms 85 connected 
to piston rods 86 which actuate conventional 
pistons (not sJbown) carried in the pneumatic 
cylinders 60. The two cylinders 60 are con- 

60 mected with the same air supply Hues 88 (Fig. 
14) so that they are simultaneously moved in- 
ward to close the table roller units 58 and 
simultaneously moved outward to separate 
the roller units 58. The pusher 66 is reci- 



procated in unison with the movement of the 65 
roller units 58, and this is accomplished by 
connecting the pneumatic cylinder 68 for the 
pusher 66 and its linkage 69- with the air 
supply lines 88 supplying the pneumatic cylin- 
ders 60, all of which are thus under the in- 70 
fluence of the control .Tn^harrfarcy 55. Desir- 
ably, the pusher 66 in the receiver 65 is con- 
nected at its top with a reciprocating plate 90 
(Figs. 1, 2 and 3) whose side edges slide 
between appropriate guide means 92 (Fig. 75 
2) suitably connected with the framework 2s! 
With the described arrangement, when the 
roller unite 5$ are in the closed position of 
Figs. 2 and 3, and the pusher 66 is an its 
discharging position, the plate 90 underlies 80 
the roller units 58. When die cylinders 60 
are energized to separate ate roller units 58, 
the pusher cylinder 68 is simultaneously ener- 
gized to withdraw <&he underlying plate 90 and 
the pusher 66 so that the plate 90 is moved 85 
to the right as viewed in Fig. 2 to underlie 
the stationary feed roller conveyor 70, thus 
freeing the receiver 65 for dropping thereinto 
the battery contents C shown in Fag. 4. For 
such actuation tine pusher 66, which is shown 90 
in the form of a plate, is provided with rear- 
wardly extending gussets 94 to which an upper 
arm 95 of the linkage 69 is pivoted, a lower 
linkage arm 69a being Scrummed at 96 in 
the framework 28 with its middle portion 95 
pivoted to a piston rod 97 of die piston 
carried in ithe cylinder 68. The upper edges 
of the gussets 94 may be fixed to the under 
side of the reallocating plate 90 as by means 
of angle irons 94a (Fig. 3). . 100 

When a heated battery B as being pushed 
into dismantling position, the roller units 58 
are in their dosed position of Figs. 3 and 
6A, and the pusher 66 is in its discharging 
position of Figs. 2 and 6, and the gripping 105 
jaws 30 are an their open position of Fig. 
3. The battery B having been positioned 
between the open jaws 30, manipulation of 
the control 55 energizes the pneumatic cylin- 
ders 34 to move the jaws 30 into position 110 
to grip the positioned battery B, (as in Fig. 
6A) whereupon the cylinders 60 and 68 are 
energized from the air lines 88 through the 
agency of the control means 55 to separate 
the roller units 58 and withdraw die plate 115 
90 carried by the pusher 66, whereby to clear 
the space below dhe battery. The jaws 30 are 
then rotated to invert the battery B to assume 
the position of Figs. 4 and 8A, this being 
accomr^fehed through the previously men— 120 
tioned gear 62 for each jaw 30. Each jaw 
30, which as preferably aectangular as indi- 
cated so as to engage a substantial area of 
ithe respective side wall of tthe battery case, 
is carried on the outer end of a hollow shaft 125 
100 (Fig. 12) splined for axial reciprocation 
in a sleeve element 101 upon which is fixed 
the previously mentioned gear 62, this 
assembly being journalled th an appropriate 
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bearing 102 within the (housing 32 which is 
carried on the upright mouirting rods 35 
through the medium of hub-like ends of the 
housing extension: 33. 
5 As shown, tibe [pneumatic cylinder 34 for 
each gripping jaw 30 is bolted at 103 to die 
outer end of the housing 32 so that a piston 
rod .104 of an actuating piston 105 wMiin 
the cylinder 34 aligns with an opening 106 
10 in the housing 32, whereby the end of the 
<rod 104 projecting into the hollow shaft 100 
may be bolted in the latter as illustrated in 
Fig. 12. With (this construction each jaw 
30 and its hollow shaft 100 are easily rotated 
15 in tine housing 32 through the medium of the 
gear 62, and -the ihollow shaft 100, together 
with its jaw 30, is projected to or retracted 
from battery-engaging position through the 
medium of pneumatic pressure working on 
20 die piston 105 and applied by respective 
branches of air lines 108. As previously indi- 
cated, each pneumatic cylinder 34 is braced 
against the reciprocating cross head 48 by 
means of the brace rod 54, the lower end of 
25 each rod being joined as by a pivot pin to 
a clamp sleeve 109 around the respective 
cylinder 34. . 

When the cylinders 34 are actuated to 
advance the gripping jaws 30 into a battery- 
30 engaging position, engagement of each jaw 
30 with a battery side wall is effected through 
the medium of both a rubber gaping pad 
110 carried in a cup-shaped casting which 
constitutes the jaw proper, and through the 
35 medium of a series of spurs 112 which pro-., 
ject through and a short distance beyond the 
rubber pad 110 .to penetrate the slightly yield- 
ing composition of the battery case. Optimum 
gripping conditions may be obtained by form- 
40 mg the spurs 112 as the sharpened inner 
ends of screws 113 which are adjustably 
threaded into hubs 114 at mhe back of the 
respective jaw 30. As has been previously 
described, rotation of the jaws 30 through the 
45 medium of the -gears -62 is effected by chains 
63 passing around the sprockets or gears 62 
and actuated (from the vertical pneumatic 
cylinders 64. Such actuation is effected 
through attachment of the ends of the chains 
50 63 to the projecting; ends of piston rods 115 
connected with operating pistons 116 {Fig. 
14) in the vertical cylinders 64 carried by 
the fixed cross head 38. Energization of che 
cylinders 64 to rotate the pipping jaws 
55 30 is effected through appropriate air lines 
118 and branches thereof, as best seen in 
Fig. 14, and under the influence of Che con- 
trol mechanism 55. 

A {heated battery B having been gripped 
60 between the gripping jaws 30 dirough action 
of the pneumatic cylinders 34 and Siheir 
pistons 105, and the battery having been in- 
verted by rotation: of the jaws 30 through the 
respective gears 62 and -the pneumatic pistons 
65 64, the battery is now severely shaken by 



vibratory reciprocation in a vertical path, along 
with the supporting unit including the hous- 
ings 32, the cylinders 34 and the cross head 
48, (through the medium of the vibrator 42 
'whose stmctural detail is shown in Fig. 11. 70 
Here the vibrator 42 is shown as mcluding 
a vibrator housing 120 containing a piston 122 
with which the vibrating piston rod 44 pre- 
viously described is connected for actuation 
of the cross head 48. The housing 120 con- 75 
stitutes an airtight cylinder for the piston 122 
to which cylinder air under pressure is trans- 
mitted as through a port or ports 124 at one 
or both sides and from which it may be ex- 
hausted by way of a port 125 at another side. 80 
Above the cylinder (housing 120, through 
which the upper end of the piston rod 44 
extends, there is a heavy vibrator spring 126 
bearing at its lower end on the top of the 
housing 120 and at its upper end under a 85 
cap 127 secured to the top of the piston rod 
44. 

For actuation of the pneumatic vibrator 42 
air under pressure is supplied to the cylin- 
der housing 120 through a line 128 under 90 
the influence of the mentioned control mech- 
anism 55 at the will of an operator. When 
die spring 126 holds the piston. 122 in the 
position of Fig. 11, high pressure air from 
the line 128 enters the cylinder through the 95 
port (or ports) 124 thus forcing the piston 
122 to a lower position where its exhaust 
port 125 registers with an exhaust line 130, 
whereupon exhaustion of pressures in the 
cylinder 120 permits the spring 126 to snap 100 
she piston back up ( to the elevated position 
shown where the inlet port (or ports) 124 
again registers with the pressure line 128 to 
repeat mhe operation. The result is a very 
rapid redprocating motion of vibratory 105 
character having an amplitude equal to the 
reciprocatory path of the pistons 116 in the 
vertical cylinders 64. With a battery B in 
the position of Figs. 5 and 8A, whose sealing 
material at the top thereof has been reason- 110 
ably well softened in the previously mentioned 
oven 20 of Fig. 4, the contents of the battery 
are quickly dislodged, the described vibratory 
action, assisted by the influence of gravity, 
resulting in very prompt dislodgment of the 115 
battery contents C from the battery into the 
receive* 65 as in Fig. 4. 

The operator thereupon shifts the control 
mechanism 55, as. presently to be described, 
to cut off air pressure to the vibrator line 120 
128, to energize the pusher cylinder 68 and 
the cylinders 60 for the roller units 58, and 
to actuate the gripping jaw cylinders 34 to 
withdraw the latter for releasing the battery 
case so that it may be pushed from the roller 125 
7 mt * 58 to the discharging roller conveyor 
xt t^£L 2 ^ by a newJ y advancing hot battery 
B When the unloaded battery case BB 
shown at the left of Fig. 4 reaches its illu- 
strated position, being still inverted, it is 130 
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preferably washed with a water spray indi- 
cated by an arrow so that lead mud remain- 
ing in the bottom of the case is preferably 
washed out and drops into a amid receptacle 

5 135. Such mud may be combined with the 
battery contents C recovered from the receiver 
65 and sent to a meking-down plant or smelter 
for recovery. 

When a battery is being shaken in inverted 

10 position by the shaker 42, return of the 
tettervKarrying portions of the mechanism to 
an elevated position by the (heavy spring 126 
may be assisted by four auxiliary springs 136 
carried 'between die fixed cross bead 38 and 

15 the upper ends of the tie rods 52 (Fig. 2), 
and counterbalancing die dead weights. 

Control Mechanism. 
The previously mentioned control mech- 
anism 55 carried in the control (housing 76 

20 at the top of the rearward standards 75, or in 
any other convenient location, may be such 
as shown in Figs. 9 and 10 and diagram- 
matically indicated in Fig. 14. This meoh- 
anism includes a (horizontal shaft 140 which 

25 extends through an end wall of die bousing 
76 into a position convenient (to an operator 
where it is provided with a hamffl e 142, as 
seen an Fig. 1, and capable of rocking die 
shaft 140 through 180. Instead of employ- 

30 ing the elongated transverse housing 76 as 
the (housing for mounting the parts seen in 
Figs. 9 and 10, a supplemental (housing 143 
may be used which includes one end wall 
144 through which the handle-cainying end 

35 of the shaft 140 projects and in which it is 
borne, another end wall 145 jounnallkig the 
opposite end of the shaft 140 and being pro- 
vided with a stop pin 146 cooperating with 
a stop plate 148 fixed on the adjacent end of 

40 the shaft 140. As seen at the left of Fag. 
14, the stop plate 148 as provided with stop 
shoulders 150 to limit the rocking of the shaft 
140 bade and forth through an arc of 180°. 
In addition to the stop plate 148 the shaft: 

45 140 also carries a series of cams I> n, IV 
and III, shown in the indicated order in Figs. 
9 and 14. The cam I controls air flow 
through the lines 108 to the cylinders 34 for 
actuating the vise jaws 30. The cam II 

50 controls air flow through die lines 88 to the 
cylinders 60 for actuating the table roller unite 
58 and to the cylinder 68 for actuating the 
pusher 66. The cam III controls air flow 
through the lines 118 to actuate the turnover 

55 or battery-inverting cylinders 64 for rotating 
the vise jaws 30 to invert the battery. The 
cam IV controls air flow through the single 
line 128 to the vibrating pneumatic battery 
shaker 42. The dwells of the cams I, II, 

60 in and IV are aranged approximately 45° 
apart so that their leading edges are advanced 
successively through the indicted 180° by the 
handle 142 from the indicated off position hi 
Fig. 14 successively to the other four positions 



indicated. At the end of a cycle the handle 65 
142 is returned through the indicated 180° 
to the off position, end as a result the cams 
I, II and IV are {returned to their original 
positions. The cam III, 'however, remains 
in the advanced position, and only a ratchet 70 
wheel 152 returns. This ratchet wheel 152 
has spring-pressed ratchets 153 under tension 
of springs 154 for engagement with teeth 155 
of the cam III. Hie reason for not return- 
ing the cam III, which inverts the batteries, 75 
is that normally a battery case is not returned 
to upright position after dismanding but is 
discharged in its inverted position for wash- 
ing. Thus, when die next battery B is brought 
into position, the vise jaws 30 are again 80 
rotated 150° .from the shaft 140 by operation 
of the ratchet wheel 152 worfcmg upon die cam 
III. As presently to be described, if, for 
any reason, a battery must be inverted before 
discharge, as in the case of a case wtMch -was 85 
not fully dismantled, means may be provided 
for such immediate reversion. In any event 
a battery case is always rotated ^through 180° 
upon any operation of the cam ni by 180° 
rotation of the ratchet wheel 152 under die 90 
influence of die handle 142. 

Each of the earns I, II, in and IV is 
arranged for its dwell to depress a pivoted 
arm 160 which when depressed moved a 
switch plunger 162 in an electric switch box 95 
164. The switch an the respective switch box 
controls the flow of electric current through 
electric wiring, as illustrated, to a solenoid 
which operates a conventional slide or piston 
valve (not shown) hi the aiespective vairve 100 
box 165. A source of air pressure is con- 
nected to an air feed line 170 leading by 
branch Hnes to each of the four valve boxes 
165 and an exhaust line 172 Heads off exhaust 
air therefrom except in .the case of that 105 
valve box under the control of the shaking 
cam which supplies air to the vibratory shaker 
42. 

In order for emergency operation to be 
permitted, art appropriate switch 175 is pro- 110 
vided in the main, line and art appropriate 
switch 176 is provided in the hnes controlled 
by the cam I to operate die vise jaws inde- 
pendently when necessary. Similarly a toggle 
switch 178 is provided in die circuit for the 115 
turnover cam OT for independent operation 
of the cam in when required: to advance the 
turnover gears 62 through 180° indepeodesndy 
of the normal to-and-fro operation of the 
handle 142. This toggle switch 17-8 need 120 
cot be returned to an initial position because 
it is a mutter of ^difference whether die vise 
jaws and the battery are rotated in one direc- 
tion or the other or in unison with 150° 
handle movements. 125 

Operation. 
When the heated battery is moved by the 
conveyor 21 from die oven 20, to ahe sta- 
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nonary roller conveyor 70 and thence to 
the retractable roller table units 58, it passes 
between the gripping jaws or vise jaws 30 
which are in their open, positions as illustrated 
*p Fig. 3. Tihe operator then moves die 
handle 142 of the control mechanism 55 to 
rotate die shaft 140 and die cams I, II, III 
and IV from the off position shown in Fig. 
14 to the next position to energize the cylin- 
1U ders 34 so that they close «he vise jaws 30. 
Such action of the cylinders 34 is produced 
by die dwell of the cam I depressing die res- 
pective switch arm 160 to actuate the res- 
pecrive air valve 165 for supplying air pres- 
15 sure through the lines 108 to the cylinders 
34. Since the dwell in this cam is about 180°, 
the cylinders 34 will remain energized through- 
out die excursion; of the (handle 142 from off 
position to shaking position and return. The 
*v vise jaws 30 having been made to ©rip a 
battery B, as in Fig. 6A, the handle 142 is 
rocked to .tihe second {position of Fig. 14 where- 
upon the dwell of die cam II operates its 
switch 164 and air valve 165 to energize 
simultaneously die cylinders 60 which with- 
draw the table roller units 58 and die cylinder 
68 which retracts the pusher 66 from the 
position of Fig. 2 to die position of Figs. 
4 and 7. The operator then advances die 
w handle 142 and the shaft 140 to bring in the 
dwell of the (turnover cam III to actuate its 
switch 164 and air valve 165 to operate the 
pistons 64 and roll the jaws 30 through their 
Z c gears 62 from die battery position of Figs. 7 
7A to Che inverted battery position of 
Figs. 4, 8 and 8 A, whereupon acid begins 
to drain out of the battery. During this inter- 
val, the dweiis of the cams I and II have 
maintained the air pressure conditions in the 
4U cylinders 34, 60 and 68. 

The inverted battery, thus held between, 
the jaws 30 is now ready to be shaken and 
its contents discharged. For this purpose the 
operator moves the control handle 142 to 
» the down position of Fig. 14 which brings 
the dwell of cam IV around to depress the 
respective switch arm 160 which produces 
actuation of the respective switch 164 and air 
valve 165 to energize the shaking piston 122 
50 of the shaking; vibrator 42, as best indicated 
in Fig. 11. The handle 142 is maintained in 
shaker^jperating position until the battery con- 
tents have been shaken loose, with the assis- 
tance of gravity, and dropped into the receiver 
55 65 as in Fig. 4. During this interval the 
dwells of the cams I, H and III have main- 
tained the pressure conditions in die cylinders 
34, 60, 68 and 64. 

The battery contents having been dis- 
o0 charged,, tihe handle 142 is returned to the 
off position of Fig. 14, the cams I, II and IV 
being returned by the shaft 140 to their 
initial positions and die stop plate 14S striking 
the stop pin 146 to limit the return movement? 
65 However, since it is not ordinarily dusked to 



reverse the battery B, the previously des- 
cribed ratchet plate 152 is the only part of 
the turnover control that returns to initial 
position, the cam HI itself treniainhig in its 
previously advanced position, ready to be 70 
advanced through another 180° for shaking 
the next battery. On the next movement of 
die cam ITT, the respective air valve 165 will 
be returned so that die cylinders 64 work in 
*he opposite direction to rotate tihe jaws 75 
through another 180°, hut in reverse rotation. 

It will be apparent that as the handle 142 
is returned from shaking position to off posi- 
tion, the cams I, H and IV successively travel 
back to their initial positions so that shaking 80 
is discontinued, then the separable table roller 
units 58 are returned into position under the 
empty battery case, and the vise jaws 30 are 
withdrawn from battery-engaging position. 
The cylinders 64 of course remain in whatever 85 
position they may have been placed by the 
advancing operation of the cam HI, and this 
condition will maintain until the respective 
electric switch 164 is again actuated through 
advancing movement of the handle and of the 90 
cam III through the ratchet wheel 152 to 
reverse the operation of die cylinders 64. 

Thus, a 5 battery-wrecking or dismantling 
cycle is produced by the movement of the 
handle 142 from the off position successively 95 
through the various stages indicated in Fig. 
14 to the shaking position' and thence back to 
•the off position, whereupon the emptied 
battery case BB is moved off the table roller 
units 58 onto the discharge roller conveyor 100 
74 to the spraying and mudwdislodging posi- 
tion seen at the left of Fig, 4, whence the 
emptied battery BB is discharged as desired. 



WHAT WE CLAIM IS: — 

1. Apparatus for dismantling electric storage 105 
batteries comprising means movable by power 
means between gripping and non-gripping 
positions for respectively holding or releasing 
a preheated battery the contents of which are 
to be discharged, vertically redprocating 110 
means being provided for carrying said first 
named means which are also rotatable by 
power means for mverting a battery held by 
said first named means, said vertically reci- 
procating means also carrying said power 115 
means for moving said first named means be- 
tween to and from gripping position and the 
•power means for rotating said first named 
means, and additional power means operatively 
connected with said reciprocating means for 120 
reciprocating the latter and the said first 
r^ed means and said power means carried 
tnereby for shaking loose the contents of the 
battery. 

2. Apparatus according to Claim 1, wherein 125 
retractable battery-supporting .means is pro- 
vided in a framework, said first named means 
comprising vise jaws disposed adjacent oppo- 
site sides of said retractable means actuated by 
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power means for retracting said supporting 
means, said vertically reciprocating means 
being movable in said framework. 

3. Apparatus according to Claim 2 y wherein 
control means is provided including plural con- 
trol elements connected to die respective 
power means to actuate said power means in 
a predetermined sequence. 

4. Apparatus according to Claim 3, wberein 
tihe sequential connection of the plural ele- 
ments provides for inifrial actuation of the 
power means for the vise jaws, then actuation 
of the power means for refracting said battery 
supporting means, chen actuation of the power 
means for rotating the jaws and inverting the 
battery, and then energization of line power 
means for the reciprocating means to shake 
the gripped battery. 

5. Apparatus according to Claim 3 or 4, 
wherein the plural control elements are cam 
operated by a common shaft and actuating 
switches successively operated by said cams. 

6. Apparatus according to Claim 5, wherein- 
said power means are pneumatic cylinders and 
pistons, and air valves are included in air 
lines to said cylinders and are controlled in 
turn by said switches. 

7. Apparatus according to any one of Claims 
2 to 6, wherein a discharge device is disposed 
beneath said retractable support and power 
means connected for operation of said dis- 
charge device sdmukaneously with said retract- 
able support* 

8. Apparatus according to any one of Claims 
5 to 7, wherein (tihe cam for controlling rota- 
tion of said jaws has a ratsdhet wheel drive 
returnable to original position with the other 



cams, such rotation<x>nlrolling r^rn remaining 
always in its advanced position. 

9. Apparatus according to any one of Claims 
5 to 8, wherein said power means for said 
reciprocating means is a pneumatic vibrator 
at die top of said framework. 

10. Apparatus according to Claim 9, wherein 
said reciprocating means is slidafcle vertically 
on guide rods provided on said framework, 
said common shaft being rotatably mounted 
on said reciprocating means and for move- 
ment horizontally by said first named power 
means for movmg said vise jaws to and from 
gripping positions. 

11. Apparatus according to any of 
Claims 2 to 9, wherein said b atte r y supporting 
means underlies tihe position of said vise ■jaws. 

12. Apparatus according to any one of 
Claims 3 to 11, wherein said control means 
comprises a single control unit having a series 
of actuating members arranged on a common 
actuator for successively operating said con- 
trol elements. 

13. Apparatus according to any one of the 
preceding claims, wherein means is provided 
for preheating tie battery to be dismantled 
so as to soften sealing material at the top of 
the battery to facilitate discharge of battery 
contents upon inversion and shaking. 

14. Apparatus for dismantling electric stor- 
age batteries substantially as (hereinbefore des- 
cribed with respect to the accompanying 
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